The O-Directed Free Radical Hydrostannation of Propargyloxy Dialkyl Acetylenes with Ph3 SnH/cat. Et3 B. A Refutal of the Stannylvinyl Cation Mechanism.
In this Personal Account, we will give an overview of the room temperature O-directed free radical hydrostannation reaction of propargylically-oxygenated dialkyl acetylenes with Ph3 SnH and catalytic Et3 B/O2 in PhMe. We will show how this excellent reaction evolved, and how it has since been used to stereoselectively construct the complex trisubstituted olefin regions of three synthetically challenging natural product targets: (+)-pumiliotoxin B, (-)-(3R)-inthomycin C, and (+)-acutiphycin. Throughout this Account, we will pay special attention to highlighting important facets of the I-SnPh3 exchange processes that have so far been used in the various different steric settings that we have addressed, and we will document the range of cross coupling protocols that have critically underpinned the first successful applications of this method in complex natural product total synthesis. Last, but not least, we will comment on various aspects of the O-directed free radical hydrostannation mechanism that have been published by ourselves, and others, and we will discuss all of the factors that can contribute to the observed stereo-and regio-chemical outcomes. We will also challenge and refute the recent non-directed stannylvinyl cation mechanism put forward by Organ, Oderinde and Froese for our reaction, and we will show how it cannot be operating in these exclusively free radical hydrostannations.